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(57) Abstract: An adaptive ar- 
ray antenna reception apparatus 
includes radio reception blocks 
(102a, 102b, ...102n) which 
convert RF signals from antenna 
elements (101a to lOln) into 
base band signals (118a, 118b, 
...118n) and output them. A 
searcher block (103) detects a 
path position (timing) for each 
of the beams of the n antenna 
elements (101a to lOln) in 
response to the base band signal 
converted. A finger block (104) 
performs de-spreading at the 
timing detected by the searcher 
block (103), forms a beam 
by using adaptive algorithm, 
and performs maximum-ratio 
synthesis. Thus, it is possible 
lo distinguish pains from one 
another even when the paths are 
overlapped on the temporal axis 
by the path position (timing). At 
the stage when delay 
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information has changed, there is no need of re-allocating the paths. This improves beam following characteristic and communication 
quality. 

(57) 

7^f^7K7>f«l8ltJ3liT, j||§gSl 0 2 a, 10 2b 
- 1 0 2 nli7>ftif 1 0 1 a~l 0 1 n^e>©R F{g*g-£^-7»A*> F-fi 
*ll 1 8 a, 118 b-1 1 8 nKggfcttifl-r*. +J— 0 3H 
Snfc^A^HdfOTl, n{H©7>^^-^l Ola-lOlnOt 
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wmw 

CDMAK (Direct Sequence-Code Division Multiple Access : fiJgJ6tM$^r 
S^t57l/'f7>ft.Sll!tt. SitLfc^CffiS©^^^ K {£*B£x 

MTtt£S»£«©ft£<ISt©e*S8fifc tf6o*)W**fc^ G»E»B»*M 

KI©S^Sffilfc©"7;W^^OT**^*«>i^ffl^ (R AK EpfiE) 

I* «t -p T£fs ^iit £ £ <b^T# S . 

D S - CDMA^^ffl^^^ij^®mvX5rA©Sii^7>^T» 
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lKTgfgLfciRF (Radio Frequency) gffiff-^te. M^gfHg&SI 5 2 2X4^ 

m&mzm$L$k$t&isnrzW:, &mmmm$s m^r) xm^n, i/q 
t*^ swwi ^«m$n?). ;r©it«ig{fg&P 5 2 2 swwt*tH 

fttetr— ?*-g&5 0 1 hi J >tf-U5 0 4fc2ie>n*. +r— 3^-$5 0 1 

s^own^imi. *©«s*icj;0M7 r D7T-f;wft*aw5 o 7 

7jt5. AX&tt![5J8&5 0 2«C(D®^7P7T^;Wf-^P5 0 8 ICiOTJl/f 
A 0 Xffi^(Z)S:fi^<5>^&+)-— ^bT. 7-<>#-SB5 0 4©#F inger 
(Finger-l-Finger-n) CtflO^T*. 

-a, 7 <r 5 o 4 fcrnm^mm s 2 2*<m*-r*7 i ^^;wg^m 

AX&tblsJK 5 0 2**a*'TSSfll^'f 5>^ii»lM5 0 3£ffi^Tj£ 
7^>#-g&5 0 inger-l~F inger -n 

ingerli %n$^5 11 (§Finge r ^l:7>rtS5 2 1 © 
£7>y"1-m?&ft(DmM&*:ft?) W- ^ir-»5 0 1 0 ^TfcM7© 
fr 5 5 1 t* 

-AMU 5 1 2lCttS^^tl, h»S|5 5 1 4rt©aWS7;U=rUXAT* 
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3 

*. b'-A^H5 1 2<Dthi3it&mms i ezhtizr+wmizms 1 3 
TT-v&mfe&M&nzti* RAKE^deiHitt5 1 5»cta*$n*. RAKE 

£/»§5 1 5ffi#F i nge r *;Mt£«5 1 3<Z>tti#£RA 
KE£tfLfc©5l;:ft*|gK'^flJT*. 

jfcfc, tfx< HH»«5 1 4rtO*lfi:ftlW7;P^UXAT?Mi:3&:*RaEfll^ 
tt. #HBfflT#5 1 6£3^*;Hf£SB5 1 3W**JU«£fflfc*Jlbfc»fcfcr 
-A^j&3§5 1 2 0ai*tO^St*21t7?^-r*. ^x-f hMM5 1 4 

h • te+a-^x-f hcD^x-r h£&^-f sj^'JXAtco^ 

TtiMMS E (Minimum Mean Squared Error) ft^OttATJUzf UXAjWfflVift 

4 >#-g&5 0 4CD&F i ng e r ^©A*©fiJ0 Mraiilft^-OOtSSgfcg 
\Zfto bfr&v>. 

HOck^tt/tXOtWO^T^O-iRltbT, WM 5 P9-l-8 1 7 04^i 
fEifctf) rcDMAT;W?7. • it- ^3fifeRtfCDMAOT£ll$«j ^ftl^tl 

iatfSR^i&o fc/U l:9l>Ttt«A U^M*8SII: F i nge r^OK 
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^co^, SS^Jt 2tfilll6 0 ia«#»LTB6Bfc^«*nfcMW# 

f *©7^7 t 7*7 K 7 >rt§iiiT1J, mi AtotZHZF i nge 
r - 1 (Tfeto* t*- A 1 ) 1 , F i n g e r - 2 (t*-A 2 ) 2 

^SyOSTSftTWifc©^ H7 BtftofcWjRT, Finger-1 (bf— 
Al) C/U2. Finger-2 (tf-A2) 1 ^i/^O«0 ^T** 

An#t)^31i:(C^?>„ r*t>^ti£*©'»— ' 5F-t — 0 lTtt/t**W*l, 

So 

^ T L It \Z- A , * 5 WWM&ft<0 fcf - A * W*I0 Wtttt* b Plfrll "t 

jtiiifcffi*»7^^f^7W7>ftsii8t(t &wmo)&mzw*> 
mMmt<Drt*m®&iz&zfc&mmftm<Dm4t\z£i), mshof inger-i 

(-rfcfc-fcfcf-Al) fc/t^l, Finger-2 (tf-A2) tert*2jWM0 

mx^>nx^rch(D^. &W)®o&mm*r\ Finger-i (tr-A i) \z 

;U2. Finger-2 (tf-A2) 1 ^£/^*0*l9 iiSTtf AnSfo 

z>z\t\zt£K). v-^*~ffiTW*xrfmmm±T'mts:otzm&iz--D<D;w & 
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^7 7>ftv^f t*-A©Mft CR^tt) ^tSl:^#Tf^7^7' 
r^7 U<7>x^£fSgg£«fccXfri££if H <hf;i&3„ 
*389i©«&©B««U 7*V7V77I^7>x^v;^Al;:&tt3®m I SK 

*^HJCT)7^7>^^7K7>x^M^g«, DS-CDMA^ffl^ 
n (nttl^lOBR) ffii©7>5 i ^-* ; Pt, 

cne>nf907>x^-* ; f^6©RFOTSnffl©^— X/t> rMf-^H^&T 

£ft57W >#- (Finger) gB£ 
HI 1 #56W©7^:7>-r 77 W 7 >ftg«gt0-o©ll|sj$^t 
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B3«. 4O07 y^m^m ^x 4 h-a ^mvttm^o 

m 4 *»»o7^f-f 77 w 7 >xi-s<s^s^n 2 ©uss^^t 

Bl 5 tt, f^CJ^r^ 77 K 7>ftSflgl£^t^D 7 £ HT&5 0 
0 7 A*5«fcOT7 Btt, *tt-6*lB6 A£<fctf®6 BI:^t75lI'/D77 / f 

jiz^tmx&z,, 

*-£ffiAfc£mSB®*Jfc&3*LT*rh nflO7>ft*F10 1a, 10 
1 b-1 0 lnt, %7y^-r%=^\ Ola-101 n*bORF|^H-X 

x>\*mm i8a. 1 1 8 b-i 1 sniz^m'^nmomm^m^i 02 a, 

10 2 b- 1 0 2 n<h. 7>t-±^1 0 1 a~l 0 1 nCDtf— A«fcA*X©ti[ 
g (*-f 5 fetfttBTSIJ— ^*-SB 10 3.!:. ^-XA> 118a 
-1 1 8 n£A^U ^-g&l 0 3#&aSbfc;M 5 >^T?iS$ifctt*fT 
MM S E (Minimum Mean Squared Error) ^<D&J&7)1>3 'J XA£ffl(/>T£— A 
Strict. ? 7^ >#-$l 0 4t^6flt^$*lTUS. 

U— ^f-SRl 0 3«> 7>x±*^l Ola-101 nO»fcJ#*L 
fcffiWSl 05a, 1 0 5 b-1 0 5 nfc, *§M3§ 1 0 5 a~l 0 5 n^tii^T 
^T£A*U ^fStf-A^x-f hfg^l 19a-ll 9 dfc«fc9fi*#tt 

£^Ufce-A&ffl;&T*tf-^*Hfltf-A^js£gl 0 6 a~l 0 6 
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di« t*- AiHtKDmzM^Ltzm^n 7 7^ )VmfeU 1 07a-107dt« 
£ft<~>)I3£7"a7 7l';i4£5tgBl 0 7 a~l 0 7 d;i>S£tJ;t|-r-5j§3£7'D7 7<;!/ 
m^l 2 0 a-l 2 0 d£A£4figU *?i/\';Uf^l 2 1 ZttitltZ^Zfetti 
m 1 0 8 t . *r&rUjg4f 1 2 1 £A7J LgH^-f $ # 116 ^fabS 

^TSA'T^iJ^lElJg 1 0 9i> t'-i^x-f Mi^l 1 9 a~l 1 9d^t 
-^-$h*-A^/&lgl 0 6 a~l 0 6 d tCfflTJ-TS k'-A^x-f 

1 0££#L,W*. 

7^>#-gBl 0 4fct ?g$c£>F i nge r[HlS§(DF inger-1 
~F i nge r - n £ R A K E £j&tEjg§ 1 1 5<h£JT£, i nge rSSS^i 
(Ifi^gMl 0 2 a~l 0 2 ni>mtl-rz>^-Zrt> Kfs^l 1 8 a~l 1 
8 n ZmmtZ'&M® 1 1 1 a , 1 1 1 b-1 1 1 ni, ^n^Mlgllla 
-1 1 1 nftjjZXtlL, Hijiyx< K ftfl^x-f Ntf)1|*#tt£fTofce- 
A^ai^-r^t-A^gll 1 2i. #M|fl 1 7£t><fcKC<0t^Aj&jfcg 
1 1 2 0\i-Altitl<D?v*)imfem.W*fto?'r*)mfe®l 1 3£. MM S 
E^<D^7JI^*UXATl?aiLfcM£x< K ft*B<7x< h©m*#tt£fT 
K J&3§ 1 1 2 Sait§7i< h$iJTO 114L §Finger0 

&##T5^*«£SBl 1 3<Dftti£mm%f$ l ?Z>RAKE&fc®&l 1 5 

©If— 3^-SBl 0 3^W1-S1r-^^-^t-A^g§l 0 6 a 
-10 6 dOIISB7'D>>7lliTS-S. 

^SMTSt, 1r-^-gBt*-A^/&S§l 0 6 a~l 0 6d©^H 
7>rt^l0 1 a~l 0 1 n(DmzttfoVti&mm%l£ftz>tztb (4Xn) 
§!<Z)^g§§2 0 1 a, 201b, 201c, 20 1dt, ( 2 X n) fl©}jDg§§2 
02a, 2 0 2 bi > $ e>Kn®0 I t±S^*5it>'QtB^$^-n^niP^^-r-5 
2ii07+iAW-^ 2 0 3 a, 2 0 3 b tZftj&LT^Z, 

nm<D7yj-i-m=f-l 0 1 a~l 0 lnCt, %m2tlfcRFtE^te7>Ti- 

^mzzti^nmmgm m 1 o 2 a~ 1 0 2 n \zm<btiz>. mmgm u 1 0 2 
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a~10 2nT. RFH^l^FWIt (IFf) g» 

mnmm^ (eisr&r) TtfMgsn. i/q^^^kd^-^a^koti i 8 

a-l 1 8 n tatSttJSStlfcft. A/DSttg (Hw#r> T'r^y^J^ 
KURftStt*. ^©M^if^l 0 2 a~l 0 2n©ffl^t»5^-XA'>Hi 
fH8a~ll 8nttif- « 1 0 3 £ 7 >f 1 0 4£fc:2SSn<5. 

1 0 3Ttt. rrnffl<©40H«l 0 5 a~l 0 5 nT^ffff^d 
^$tl^M$fl§^liii^7>ft^fSl:ga)T§. fflWiil 0 5a 
~1 0 5 nOn^CDffi^^T^-tJ— ^-f-gBk'-AfMg 1 06a~106d<7> 
&*fCi££>tU tf-^^-SPf-A^^l 0 6 a~l 0 6 dfl-Cfcr-Atfx'f 
h£fifcttl 1 0 3&<ffl*r*e-A^x-f Mf-Sf 1 1 9 a~l 1 9 dt«fcDS^ 

^(I, H2S:#flgLT, U— ^-v-SBb'-A^fifeigl 0 6 a~l 0 6 dtf)&* 
tt(i7>x^-^l 0 1 a~l 0 1 nSlCA^J^tlfc I/Q^-v^UOHJtMM 
^©ffi**BHttfc:S*JMg2 0 1 a~2 0 1 dtSn^§§2 0 2 a, 2 0 2 b£fflV> 
T^rof-A^x^f h 2 0 4 ft#W-&t)*fcftfc. &7>7^^&©«£m«: 
7+aAl/-^ 2 0 3 a, 2 0 3 b fcffi* LTiJP#<&j5fc«:fT'5. b*-A^7x< h 

2 0 4^tW (m, n) tt (1) 3tfc*£ftfc£l;:T*tbTa£fctf5T*S, 
W (m, n) 

= e x p { j x 2 7C (m- 1) (n- 1) /% + j tc (n - 1) / t } 

• • • • (1) 

fc£U 

m : h*-A^>A*- (If— ^^-g|5h'-A^«<D^->;\'-) 

n : 7>-r^^>n- 

s : t*-A£Sc 

t : 7>7-r*ft$L 
m%.\Z* 4'DT>Tj-mTZm*T40<D¥-&Z±f$,-fZ>i§ i £^ (1) 
W (m, n) 

= e x p { j x 2 tc (m- 1) (n - 1 ) /4 + j tc (n - 1 ) / 4) 
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• • • • (2) 

*OTK:»tt£to1**tf-A£x-f Mi (2) itom, nHl$IULW5 

tf-ASx-f K<fedE»l 1 OTH. (1) ^Dt-A^x< K**fflLT, t 
-A^x-T Mi*t 1 1 9 a ~ 1 1 9 d t LT&tttfoTZ-V—^^-ffili-AM 
/&S§106a~106d ^ffl&T*. #7 >x^-*iF : coffiMffi*^r*BH« 1 0 
5 a-1 0 5n0tllAll •tf-^-ffitf-AJBfifclg 1 0 6 a~l 0 6d(D^ 
lC*frtrfSfc'-A^x-r Mf-*f 1 1 9 a-l 1 9 dfc*jranfc«fc££3ft3 

Cftfc«fcoT. AJ&fcSl 0 6 a-1 0 6 d ft*-*tf?tt- 

o©fc*--A££fi&U *0ffl*ttKK-A0S««^lffla£fc*. 

ZtkT®T\ mmwmGa i n. iittft^Ang 1 eft*. 

It- ^-a&fcf-AJBfifcSl 0 6 a~l 0 6 d <D& t*-Afcti2n?ft* hf— A 1 , 
h*-A2, fcf-A3. tf-A4fc»*LT, £-A£iJ*fcfc#T*fte-A®fiJ 
ft&wT. Wfctf, 1 5gftt?A*fLfcAXtCO^Tttt*-AlT*2 0 dBII© 

-ACD^JU (nu 1 1) &#<S«fc5fc8j£3ftW*fcJ&, 1 5«ATXWL 
^A^ttffiOhf-AT?ttSfllT*ii:*«T#3teU. i^HSAOT 3 C^tt*-A 
£«l^d§£, lf-A10*TAX*<<ftai"r*^t*«T#fe*^, ^ COAX CO 
SJ*ftttl 5ftT**tJ|5||«lr-r%J:t*«pJffii:^S. 

TfcfcS (1) ^T^feTtk-A-^x^ h©^^#LT^5dtT®3 0[) 
«fc"5&tf-A£JBj£U /^X#*tt50lf-A©£;iT!gfre*WSa*. ft* 
^tt^n^oe-AMTi:©J:5*Sll^;UM«T?S«T?#T^*^*a*i: 
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It-^r-atf-A^JEdcgl 0 6 a~l 0 6 dOtf— Am*fc«tO, jUS^D 
7 7^«gHl 0 7 a~l 0 7 dfiII^D7 7^;i/«f 1 2 0 a~l 2 0 d 

*4^m*T5. /ix^miHis& i o 8 ^-A^mmynyT-iJiism 2 

0 a~l 2 0 d^£W$f&/tX£&fflLT> iiMim U-^MlffB, SOT* 

$g (tr-A^-^/t-) ^i/ugti 2 1 tLT/sxmjzm&i 0 9"mi*qt 

/tX¥lJ^i£lg§ 1 0 9 te^A^ff -5f 1 2 1 ri^tfiin^ 3 ^©1t$8£ffl^Tjw 
(CetOA'7,2 t^W^SnCoTt^^T'b, A*X 1 i/U 2 (D^fi? $g (tf-A 

m 4 -e«, /\°^¥ij^iHis§ i o 9 fe%m 5 >^ii«^ 1 1 6 ©ftnn, t*- 
At>A-ia<if 4 0 1 $h-A->x< hMi lo^uxas^-r^o * 

£, t'-A^x^ h£j&SBl 1 0«7^r>^-^l 0 4<Dt*-A^J&g§l 1 2\Z 
ttLT, ig^O/\*X^m$nfct*-A©^x< h^b-A^x-f hilfcrtf^4 

0 2<hLTfcH2>T£. 

tot, it- 0 3^ititfeA7.0^-i'5>^it^^ii^'r = > 

^ilfttfi^l 1 6£LT7-Y>#-g|$l 0 4l*l©M§gl 1 1 a, 111b, 1 

1 1 nKl®£ni-3;mT*&<> l^^/tX^tll^tircb'-ACDlf-A^x-r h£ 
!D»iL,T7^ >#-gBl 0 4 !*)<£> b-A^/&g§l 1 2 iCSJLTiB^-rSo 
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fiTf * C 4: TiftS© t'-A/t^->5|4fl<jt;Mt§7^7'T^ 77K7> 

^Wfcck^SW^-^ttttJBSfllA^SfiMtt, 0 5 ©ft*©7^7>.f 7 
7K7>ft$igI©1t-5 : t-Sll5 0 It. 1t-^^-gUb:-A^§|l 
0 6a~106d, /^«€IhIB109, k'-A^x-f b£« 1 1 0 SiiJDt 
fc«lfi8Tr»0. "9— ^-^-fBtr-AJglSftl 0 6 a~l 0 6 dtt£j£T5k*-A 

? A*Hs^©*@Mffi^*gM3S 1 05a~105n fremiti, Cl©^||{iich* 
-A7x< h£#8Bl 1 0tCT£j&£ftfc&5ia5t©Jii|g£x-f h -tt|^i< 
h£^-f®^©t*-A£x< Ymm 1 9 a-1 1 9 n&m&L£f&.T5>Z£T\ 
B3fc*T«fc5fctt»©e-A£^£TS (fcfc'U B3ttfc?-A8c£4£Lfc 

A'T^ESS 1 0 9 ttfffla©/txtftttllsltt 1 0 8«fc0T;^/lX©m^ 
^^ii. S»SW1lMI, *LTarai»« (h'-A±>A-^) HfJ 
EM*fcBLfc/ , *X£©S££<>:^T7>r >#-§&l 0 4 ^A7.©iiJ0 ST^ff 

*56w***r$nti— ^awB*«iAfc*flift«ftffli»ntf, -as 1 o 

©ias«fcpJflg£U y< ^ = y £ l:^«j-r 5 vjl/^/tx^^kT© k'- A ©?B^ 
Ot3l0iLfc«J:5K:, *^BJ©7^7'x^77U-l'7>x^m^»^«k^ 
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KTS^I/^A^SSftt 57^x^ 77 K 7 >ft->7fA t*-AC9i£ 
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1. D S - CDMA (Direct Sequence-Code Division Mul t iple Access) Jytt 
n (nttlEUiOfilfe) m<D7>7-j-m?t. 

dtl^nffl©7>x^^e©RF (Radio Frequency) ff-5|£n{|l<Z)^-X 
£fr -5 7^ >#- (Finger) Bfl<i: 

MElt-^^-^t , -A^^gg©ffi^icm{c^b/crnfflcD«yn'7 7 < )V 
3. ffitiyj >fl-mt> m&<DF i n g e rlUSSi. dftbF i n g e rlslg& 
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ffimM&<D F i n g e r f£, 

to n <a ©^sft sjwh -h -r % mm n m x n > kot t-sn® 

fTofck*-A£a^T3k*-A^fifc2§^ 

*mxtz z. t z^mtt sh^hbb i %m.v>7#? p xw •?? u< 7 >x^-s 

4. MlStf- 5P^-gSt:-A7mg§«> 
BulBn^W7>x^^CD^^Mli£;b7c1g^fDS:fT-5fc«6, (4Xn) fiCDiH 
(2Xn) P^in^Sgi:, 2 ^>(lni@0 I ffl^Rtf nfllc^QtB^Sr^HVe 

£1" &W#«$SB 2 !2*ctf)7y ^x-Y 77 K 7 >ft$ISt. 
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